NEW SPECIES OF SPLENDIDOFILARIA AND CHANDLERELLA 
(PIEARTIOIDEA: NEOTATODA), WITH KEYS TO el SEt SPECIES, 
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(COLUMBA FASCIATA FASCIATA)} 
IN THE ROCKY MOUNTAIN REGION 


O. Wilford Olsen? and Clait E. Braun? 


Axssrract.— One male each of Splendidofilaria colurnbensis n. sp. and S. hibleri n. sp. was found 


in the subcutaneous fascia of the thighs of a single band-tailed pigeon. 


The relationship of female 


worms could not be correlated with the males. Chandlerella robinsoni n. sp. was recovered from the 


blood vessels of the liver and the fascia of the thighs of six birds. 


of both genera, together 


of helminths from 
band-tailed pigeons are mieager. Neff 
(1947) reported 12 “flatworms” in the 
abdominal cavity of a band-tailed pigeon 
collected in Colorado, while Snuth (1968), 
working in California, mentions finding 
a specimen of Ascaridia columbae in the 
connective tissue of one bird, and nema- 
todes, which were not identified, in 
another. 

During the period from June 1969 
through September 1974, 674 band-tailed 
pigeons were collected in Colorado (645), 
New Mexico (23), and Mexico (6) and 
examined for helminth parasites. Speci- 
mens of Splendidofilariinae Chabaud and 
Choguet, 1953, were recovered from 11 
birds. 

Five birds harbored specimens of 
Splendidofilaria Skrjabin, 1923, in the 
subcutaneous fascia between the thighs 
and the body. Six different birds were 
parasitized by specimens of Chandlerella 
Yorke and Maplestone, 1926, in the blood 
vessels of the liver and in the subcutan- 
eous fascia also between the thighs and 
the body. In each instance, only a few 
parasites were found in individual birds. 

Worms of the genus Splendidofilaria 
consisted of two males from the same 
pigeon, plus females from this and other 
birds. The males have spicular conforma- 
tion and size, together with the number 
and arrangement of caudal papillae, and 
length of tails so different from each other 
and from those of described species that 
we believe they constitute two new spe- 
cles. 

While the females could not be corre- 
lated with the two different males. there 


Published reports 


Keys to the males of the species 


with drawmgs of the spicules of each species. when available, are included. 


appear to be two and_ possibly three 
different kinds, based on the shape and 
length of the vagina and the size and 
general morphology of the microfilariae. 
The new species, based on a_ single 
male specimen each, are named Splendi- 
dofilaria colurnbensis and S. hiblert. 
Specimens of the genus Chandlerella 
consisted of several males similar 11 mor- 
phology and a larger number of females. 
This species 1s named C. robinsonz. 
With so few birds infected in such a 
large sample. it is the opinion of the 
authors that the limited information 
should be presented so that other parasi- 
tologists may be aware of the results of 
this investigation. Moreover, future stud- 
jes on band-tailed pigeons or other Co- 
lumbifermes may bring to light additional 
information to support or to suppress the 
validity of these newly described species. 
Gibson (1967) and Koch and Huizinga 
(1971) described Splendidofilaria pecto- 
ralis and S. passerina, respectively. subse- 
quent to the appearance of Sonin’s (1966) 
monograph. Gibson (1968)  redescribed 
S. papillocerca (Lubimoy, 1946). 


Keys based on published descriptions 
and figures of males of the species of 
Splendidofilaria’ and = Chandlerella con- 
sidered by Anderson and Freeman (1969) 
as valid for these two genera are pre- 
sented as an aid to other workers in 
differentiating them. 


MATERIALS AND METHODS 


Birds collected in Colorado and New 
Mexico were tagged, promptly frozen. 
and kept until] examined within four 
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months, a procedure that degraded the 
morphological quality of the specimens. 
Birds taken in Mexico were examined 
within an hour after being collected. All 
worms were preserved m 70 percent 
ethyl alcohol containing glycerine. They 
were cleared by allowing the alcohol to 
evaporate In an open container kept at 
room temperature, thus slowly bringing 
them into pure glycerine. 


Microfilariae were dissected from the 
anterior end of the vagina of adult fe- 
niales already cleared in glycerine. The 
drawings were made with the aid of a 
camera lucida from optical sections of 
unstained larvae under oil immersion of 
a phase contrast microscope. All measure- 
ments are in microns except when other- 
wise indicated. 


RESULTS 


Splendidofilaria columbensis, n. sp. 
Rigs. 1,-2. 


GENERAL: Filarioidea, Onchocercidae, 
Splendidofilariinae Chabaud and Choquet, 
1953. Slender worms with both ends of 
body slightly attenuated. Buccal capsule 
absent, oral opening minute. En face prep- 
aration not made from single specimen 
available, amphids and cephalic papillae 
not seen in lateral view. Esophagus long, 
narrow, presence of anterior muscular 
portion doubtful. Intestine broad, mostly 
straight, filled with granular-like material. 
Caudal extremity of body bears one pair 
of minute, nearly terminal protuberances. 
Minute phasmids near posterior extremity 
of body. Cuticle thin, with very fine 
transverse striations and small, mostly 
circular bosses except at extremities of 
body. Excretory pore and deirids could 
not be located. 


MALE: Body 
mum width 180. 


length 22 mm; maxi- 
Nerve rmg 45° from 
anterior extremity. Esophagus — slender, 
length 710. Tail about equal in diameter 
throughout its length, 110 long. One pair 
preanal papillae located a distance an- 
terior to cloaca about equal to length of 
spicules. Three pairs postanal papillae 
distributed about eauidistant from each 
other along tail. Spicules dissimilar, each 
with well defined head separated from 
body by a constriction, truncated distally: 
right spicule 46 long, body broad, shghtly 
expanded medially, left. spicule 49 long. 
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side with 
and middle 


narrower than right, dorsal 
notch near umon of distal 
thirds of length. 


FEMALE AND MICROFILARAE: See below. 


Host: Band-tailed pigeon, Columba 
fasciata fasciata (Say) 


Location: Fascia of thighs 
Locauiry: Colorado, U.S.A. 


Holotype (male), USNM Helm. Coll. 
NOwio22s: 


Discussion: Of the bosselated species 
of Splendidofilaria, S. columbensis resem- 
bles S. hibleri n. sp. and S. gedoelsti Tra- 
vassos, 1926, in having a tail 110 or more 
in length, whereas the other species in this 
sroup have a tail less than 100 long. Of 
these three species having long tails, S. 
columbensis and S. gedoelsti resemble each 
other in having one pair each of preanal 
papillae but differ in that S. columbensis 
has no peri- and three pairs of postanal 
papillae, whereas S. gedoelstr has three 
pairs of peri- and four pairs of postanal 
papillae. The spicules of these three spe- 
sia differ markedly in shape (cf. Figs. 
{, 2; 3, 4; 18). S. columbensis (Fic 
and S. aedoelsti differ from S. hibleri. 
which has three pairs of pre- and six 
pairs of post- but no perianal papillae 
(Fig. 3); the spicules differ markedly in 
shape (Figs. 2, 4). In addition to the 
above characteristics, these three species, 
together with S. picacardina Mibler, 1964 
(which has a short tail), are much longer 
than all other species of the bosselated 
group. 


Splendidofilaria hiblerit, 1. sp. 
Figs. 3, 4. 


GENERAL: Filarioidea, Onchocercidae, 
Splendidofilariinae Chabaud and Choquet, 
1953. Slender bodies with extremities 
slightly attennated. Buccal capsule lack- 
ing, oral openmg minute. Amphids and 
cephalic papillae not seen in whole mount 
as no en face preparation made from 
siigle specimen available. Esophagus 
long, presence of anterior muscular por- 
tion doubtful. Tntestine broad, filled with 
eranular material. Caudal extremity with 
pair of small fleshy protuberances. Phas- 
nuds not seen Cuticle thin, smooth, with 
delicate transverse — striations. circular 
hosses scattered over body, particularly 
behind middle, absent from) ends. Excre- 
tory pore and deirids not seen. 
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Figs. 1-4, Splendidofilaria spp.: 1, Tail of male columbensis n. sp.; 2 
tail of male hAibleri n. sp.: +. spicules of hibleri. 


2.3 2, spicules of columbensis: 3, 
Figs. 5-9. Chandlerella spp.: 5, Tail of male robinsoni n. sp 


sp.; 6, spicules of robinsoni; 7, anterior 
end of male robinsoni; 8, anterior end of female robinsoni; 9, en face view of robinsoni. 
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Migs. 16-32. Splendidofilaria spp.: Spicules are shown in lateral view. Right spicule is the one 
on the left of each pair except in cases where only a single spicule is depicted. All scales where 
available are adjusted to 50 uw. Figures marked with an asterisk were adapted from Sonin (1966), 
the others from original publications. ig. 10, algonquiensis (Anderson, 1955); 11, béhni (Supperer, 
1958); 12, brevispiculum Singh, 1949; 13, californicnsis (Wehr and Herman, 1956: 14, caperata Hib- 
ler, 1964; 15, columbensis; 16, falconis Somm, 1966; 17, fallisensis (Anderson, 195+); 18, gedoelsti 
Travassos, 1926°; 19. gretillati (Chabaud. Anderson, and Brygoo, 1959); 20, hibleri; 21, kashmirensis 
Amir and Ali, 1960; 22, mavis (Leiper, 1909: 23, papillocerca (Lubimov, 19-46); 2+. passerina Koch 
and Eluizinga, 1971; 25, pawlowskyi Skrjabin, 1923; 26, pectoralis Gibson. 1967; 27, picacardina 
Hibler, 1964; 28, roturdicephala (Oschmarin, 1950): 29, singhi Sultana. 1962; 30, tuverisis (Spassky 
and Sonin, 1957); 31, verrucosa Oschmarin, 1950; 32. wehri Anderson, 1961. 
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Mate: Body length 22 1mn, maximum 
width 191, nerve ring not visible. Esoph- 


agus slender, 450 long. Tail 137 long. 
Caudal extrenity of body blunt. Three 


pairs of pre- and six pairs of postanal 
papillae evenly distributed along tail. 
No perianal papillae. Spicules subequal 
and dissimilar, right 61 long, with distinct 
bend at union of anterior and middle 
thirds, distal end sharply pointed; left 70 
long, with entire body curved, tapering 
to narrower end that bends sharply ven- 
trad, forming a_poiited spatulate end 
with expansion toward ventral side. 


Named for Dr. Charles P. Flibler. 
FEMALE AND MICROFILARIAE: See below. 


Host: Band-tailed pigeon, Columba 
fasciata fasciata (Say) 


Location: Fascia of thighs 
Locatiay: Colorado, Us A: 


Holotype (male), USNM Helm. Coll. 
No. 73226. 


Females and microfilariae: Since the 
females could not be correlated with the 
two species of males, they and their micro- 
filariae are considered as a sroup. Dif- 
ferences in the configuration of the vagi- 
nae and size of the adult females and the 
morphology of their microfilariae suggest 
possibly three separate kinds of worms. 
Tails of the adults are similar (Figs. 
58, 61). A sheath is evident in specimens 
of some microfilariae from each group 
of females. 


In one group of females, the vagina 
forms a complicated double set of loops 
(Figs. 56, 57). The distance from the an- 
terior end of the body to the vulva is 392, 
and from the latter to the uterus is +66. 
The length of the vagina is greater, since 
its coils are not inchided in the measure- 
ment. The body is 12 mm long. Microfil- 
ariae have a finely striated cuticle and 
the body terminates as a long, slender, 
pomted tail in which nuclei extend single 
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file to the tip; only small nucle: appear 
in the anterior extremity (Fig. 59). The 
microfilariae measure 119-149 (average 
139) am length and 2.14-+3 (average 
3.2) in clianieter. 

A second type of female is represeited 
by a long, slender vagina with a large, 
single loop open on one side and much 
farther caudal (Fig. 60) than the loops 
in the preceding sroup. The vulva is 306 
from the anterior end of the body and 
the distance from the vulva to the uterus 
is 2.44 mim (the vulva is longer due to 
the loop). The body is 44 mm_ long. 
Microfilariae are thick bodied, smooth, 
and have a somewhat blunt tail without 
nuclei; nuclei in the anterior end are 
small (Fig. 62). The larvae are 118-154 
(average 129) long by 5.3 m diameter. 

A third type of female has a_ long, 
narrow, straight vagina (Fig. 63) about 
1.6 mm in length. The vulva is 354 from 
the anterior end of the body. The body is 
{7 mm long. The smooth, slender micro- 
filariae have a long pointed tail in which 
the nuclei extend single file to the tip. 
A large nuclear mass appears at the an- 
terior extremity (Hig. 64). The body is 
128-152 (average 139) long and 4.3 in 
diameter. 

Tt was not possible to identify with 
certainty the nerve ring, excretory cell, 
inner body. R-cells. and anal cell in these 
slycerine-cleared microfilariae because 
they would not stain. 

Dicussion: S. Aibleri is one of the four 
large bosselated species, together with S. 
columnbensis, S. gedoelsti, and S._ pica- 
cardina, as pointed out in the previous 
discussion. It differs from the other three 
species in the distinctive shape of the 
spicules (Figs. 2, 4, 18. 27) and m having 
three pairs of pre- and six pairs of post- 
anal papillae (Fig. 3). None of the other 
species has so many papillae arranged 
in this manner. There are no perianal 
papillae. 


Key to the species of Splendidofilaria 


ime @ tidal Cammuinty:  bOSSOSe: i250 Ot ot annie eds Aw a ca adee ee yy) 
Oi lemme OSSOS 5, os ee ee eee ee et age wen dv usu se anions sea ee 12 
2(1). Longer spicule about equal to or greater in length than tail . .......... 3 
Guegrecpicilendistincthy snorter thai tail Se 2 see 9 
3(2). No caudal papillae, spicules straight. with well-defined heads. 
night 95 long with narrow rounded distal end. left 130 long (Fig. 
93) Sisco eae ae eee S. papillocerca (Lubimov. 1946) 


450 


AS). 


5 (4). 


OG 


7 (6). 


8(6). 


a). 


LOCO 


Py 
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Ganital tap illlcer resem bese. 0.05.22. eens. SO eg ee 4 
Perianiall pauiltales PCS mit wc... . ege ten saeeeees etme ence re serra cee eee S) 
Perianal ‘Dapillae: alnseme gots... ... keen tae eek eaten ec eeee ae eee ee 6 


Two pairs peri- and three pairs postanal papillae; right spicule 
37-44 long with pronounced mid-dorsal expansion, left 54-58, 
middle and posterior parts broad and about equal in length; tail 
51-60 Agee Pig? 12) 0.206... 2 ee S. brevispiculum Singh, 1949 
Perianal papillae only present, two on right side and three on 
left, right spicule 57 long, body divided into three distinct ex- 
panded parts by constrictions, left 65 long, with two major 
divisions about equal im length: tail 63) long (Mig. 32 = eee 
es = Rs S. wehri Anderson, 1961 


One pair postamal papillae’... See ee. ee eee 7 
Two pairs postamal. amillae: .......te.....--.sceee.---cc: ee 8 


Spicules with distinct head, robust, left 95-120 long and relatively 
straight on ventral side except at tip, right 78-82, proximal 
and distal ends of both set off by dorsal notches, tips enlarged, 
rounded on dorsal side and ending in a point; tail 95 long (Fig. 
Cay ene... Cemie rome een ee nen aa S. kashmirensis Amir and Ah, 1960 
Spicules with broad distal end without constrictions and_ grad- 
ually tapering to obliquely truncated distal ends (described as 
pointed ends), right 70 long, left 50; tail 48 long (Fig. 29) 
PS eacie, atta a RO te AN CM tie te ted weed ate ee al ene S. singhi Sultana, 1962 


One pair preanal papillae, spicules roughly similar m_ shape, 
without well-defined head, each with pointed distal end, right 
somewhat more robust and 77 long, left narrower and 68 long; 
fanlbes (nko (Gin Sy eternn eae eee oe S, pawlowskyi Skrjabin, 1923 


Two pairs preanal papillae; spicules with well-defined head, mark- 
edly dissimilar in shape, right +2-50 long, with middle portion 
largest and distinctly expanded dorsally and ventrally, distal 
end narrow with rounded tip, left 50-65 long, middle and distal 
parts about equal in length, latter pointed; tail 62-89 long (Fig. 


Da Re Te Te nie nr ...... §. picacardina Hibler, 1964 
No pre- but two pairs postanal papillae (one pair very idis- 

tinct), spicules somewhat similar in shape, with distmct head, 

right -#5 long and sharply pointed, left 40 long and rounded dis- 


Hileman) OO woo (lie 0s 1) sta. S. verrucosa Oschmarin, 1950 
Peeanial papi We oree Sen tc... .<ccc vais =: -2- ee eee ee 10 


Three pairs pre- and six pairs postanal papillae; spicules dissimi- 
lar in shape, left 70 long. with distinct head, middle part long, 
straight, distal part sharply bent ventrad, not pointed but di- 
vided by ventral notch, right 61 long, no distinct enlarged 
head, anterior and posterior parts narrower than imiddle, distal 
Snicepouritecl ey teulied 37 Mee AITO Sot Se yccccsa reese eke S. hibleri n. sp. 
One pair preanal papillae .......... Piero a 0G POs. Soaeais Re setting sch cela ee 11 


One pair pre-, three pairs peri-, and four pairs postanal papillae; 
spicules with more or less evenly arched dorsal surface and amid- 
ventral expansion, distal portion narrow and with rounded tp, 
left 71 long, right 63 long, heads not distinctly set off by con- 
strictions; tail 120 long (Fig. 18) — . S. gedoelsti Vravassos, 1926 

One pair pre-, no peri-, and four pairs postanal papillae; spicules 
with leads distinctly set off by constriction, distal ends trun- 
cate, right 46 long, broad in basal two-thirds, narrow in distal 
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13(12). 


14.(13). 


15 (14). 


16 (12). 


17(16). 


18(17). 


19(18). 


20(16). 
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third, left 49 long. narrow throughout, notch on dorsal side sep- 
arating middle and distal thirds; tail 110 ee CHWS Ai Foca 
| _..... 8. columbensis n. sp. 


Longer spicule over 100 in eek. ee eee Ek. 13 
oneer spiewlesless tian 100 maitlernotly 2.212. c.ciceegietee ss ee sh tee 16 


Left spicule with hook-shaped distal end, 102-105 long, right 
with tip straight, somewhat pointed, 86-110 long; two pairs 
preanal papillae with one pair near anus and two pairs postanal 
papillae with one pair near anus and other near end of body; 
tail aDOUL 7 some (yen ile, a _ S. béhmi Supperer, 19538 


Sorelle it domurailetal HOOK a... -.25..0220-21-.2.0 See. 14 


No caudal papillae; spicules with middle part expanded in lateral 
view, tips rounded, mght 122-140 long, left 131-145 long; tail 
SE NOON Ono Te O10) | 2. rn S. pectoralis Gibson, 1967 


CAUIGEN, seeyonllees (OG he. re me AS 


Three pairs pre-, two pairs peri-, and two pairs postanal papillae; 
spicules dissimlar, right 140-150 long, tapering to a point, left 
110-120 long, sides more or less parallel, blunt; tail 60-80 long 
DCE 300) 0i be en 2 ee S. tuvensis Spassky and Sonin, 1957 

No pre-, two to three pairs postanal papillae (sometimes one pair 


perianal papillae); spicules fairly similar and more or less sim- 
ple, blunt apically, right 109-136 long, left 97-117; tail 160 


Ronee Glee 1G) ocak werner en Og en Sete Bene aye ier S. falconis (Sonin, 1966) 
Wanle= sorter stitial oe Spices we a ere 2 Ole ee 7 
Tail about equal to or greater in length than that of long spicule ........ 20 


One pair caudal papillae only, located at tip of tail; right spicule 
80-90 long, sides parallel, tip rounded and slightly expanded, 
left 60-80 long with middle part expanded and tip pointed; 
fail 40-5 5slome “(io 25 ee S. rotundicephala Oschmarin, 1950 


Monresthan Oue «pale Or caudal “papillae 2.22.8) es ee ee 18 


Two pairs of postanal papillae only, in posterior half of tail; 
right spicule narrow, body straight, tip curved ventrally and 
pointed, 62 long, left strongly arc-shaped, 78 long; tail about 65 
long (Fig. 19) . S. gretillati Chabaud, Anderson, and Brygoo, 1959 


Both pre- aa postanal papillae present “..42.....11.-.2050...20... 19 


Two to three pairs each of pre- and postanal papillae; right spi- 
cule small, narrow, pointed, 58 long, left large, proximal end 
and median portions expanded and separated by broad constric- 
tion, distal third narrower, 80 long; tail 42 long (Fig. 10) ........ 
Bs eee S. algonquinensis (Anderson, 1955) 


One pair pre- and two pairs postanal papillae (one near anus [ ? | 
and one near tip of tail); spicules with basal end slightly en- 
larged, right blunt distally, left pointed, both about 90 long; 
Tale Omone (hig (09) cee te ne _§. mavis (Leiper, 1909) 


One pair each of pre- and postanal papillae; right spicule equal 
in width throughout, tip broadly rounded. 68- 78 long, left with 
thick basal half of body, distal half slender and with expand- 
Pdmirubicated t.. 57-7 l lone: stallyoo Mong (Big. 915) vee 
A S. californiensis (Wehr and Herman, 1956) 


More than one pair each of pre- and _ postanal papillae (some- 
MMmMessOulyeaie pair Of preanal papillae)... 7... ee 
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Cuticle with coarse aunular wrinkles; one pair pre-, two pairs 


peri-, and two to three pairs postanal papillae; left spicule 73- 
81 long, its body divided into three parts with distal section 
longest, tip rounded, right 54-66 long with middle portion ex- 


panded and longest, narrow tip  spatulate; 
Tes tome a iecreanartarees 


tail 77-85 long 


BO Miata eee cece eee S. caperata Hibler, 1964 


Grticle wWithoutealmulan. writes: a0 eeees ee ee ee eee ee oo 


2921). 


Left spicule 79-92 long, sides of basal two-thirds more or less paral- 


lel, distal third tapers to a point, right 53-76 long, with thick- 
ened middle portion, narrows distally to form a spatulate-like 
tip; three pairs pre- and postanal papillae, possibly one pair 
small papillae on anterior margin of anus, no perianal papillae; 
tail 58-79 long, without terminal protuberances (Fig. 17) .... 


Laila eee S. fallisensis (Anderson, 


1954) 


Head of spicules separated from body by a broad, shallow con- 
striction; left 52-85 long, terminating in a point, right 45-85 
long, with blunt, almost truncate tip; one to two pairs pre-, 
one pair peri-, and two to four pairs postanal papillae; tail 45- 


113 long, with two terminal protuberances (Fig. 24) 
.... S. passerina Koch and Huizinga, 1971 


ee ee 2 ere 


Chandlerella robinsoni, n. sp. 
Figs. 5-9, 65. 


GENERAL: Filarioidea, Onchocercidae, 
Splendidofilariinae Chabaud and Choquet, 
1953. Slender worms with thin, smooth 
cuticle. Cephalic extremity with four 
submedian papillae and two lateral am- 
phids. Buccal capsule absent. Excretory 
pore not seen. Esophagus externally di- 
vided with anterior extremity of muscular 
portion expanded into a bulb-hke enlarge- 
ment separated from remainder by a con- 
striction. Junction of glandular portion of 
esophagus and broad intestine distinct. 


Mare: Four specimens. Body length 
S.0215.5 (12°6) mm, width 204-215 (211). 
Nerve ring 106-146 (139) from anterior 
end of body. Muscular esophagus 109-233 
(168) long, glandular esophagus 792-838 
(810). Anus 154-231 (209) from posterior 
extremity of body. Five pairs of postanal 
papillae rather evenly distributed along 
tail. Spicules subequal, similar in shape, 
with narrow, deep, basal constriction, 
shghtly and evenly curved ventrally. 
gradually taper to a point, right 81-97 
(85) long, left 55-75 (65), maximum 
width 11-13. 


FemMALe: Body length 17-24 mm, maxi- 
mum width 276-339, Nerve ring 168-200 
from anterior extremity of body. Mus- 
cular portion of esophagus 186-226 long, 
glandular portion 481-817 with bends. 
Vulva 478-678 from anterior end of body; 
vagina short, being 160-165 long in speci- 


mens where clearly visible. Utern didel- 
phic and opisthodelphic. Anus 372 from 
posterior end of body in only specimen 
where seen. 


MicroFinaria: Body 177 to 198 (181) 
long and 4.3 in diameter. Fairly constant 
in diameter except for the tail, which is 
only slightly narrowed and which has a 
large globular nucleus at the tip. Some- 
what enlarged and elongated nuclear 
masses appear laterally at the anterior 
end. Cuticle smooth, visible sheath on 
some individuals. Nerve ring, excretory 
cell, inner body, R-cells, and anal cell 
could not be identified in unstained 
slycerine-cleared larvae (Fig. 65). 

Named for Dr. Edwin J. Robiuson, 
Jr. (1971), who has done much to eluci- 
date the development of C. quiscali in 
ceratopogonid gnats. 


Host: Columba fasciata fasciata (Say) 
Wapirar: Subcutaneous tissue of thighs 
Locarity: Colorado, U.S.Ae 


Holotype and allotype (males and fe- 
males), USNM Helm. Coll. No. 
(5227 

Paratype (en face mount), 73228. 


Discusston: C. chitwoodae Anderson, 
1961; C. petrowt (Vschertkow, 1946); C. 
skriabint Petrov and Vschertkow, 1947; 
and C. robinsoni resemble each other and 
differ from all other species in the genus 
in having the anterior end of the mus- 
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Figs. 33-55. Chandlerella spp.: Spicules are shown in lateral aspect. Right spicule appears on 
left of each pair. All scales of measurement where available are adjusted to 50 uw. Figures marked 
with an asterisk were adapted from Sonin (1966), the others from original publications. Fig. 33, 
alu Sultana, 1962; 34, apusi Sonin, 1963*; 35, bosei (Chandler, 1924); 36. braziliensis Yeh, 195737 
chitwoodae Anderson, 1961; 38, colurnbae (Sonin, 1966); 39, columbigallinae (Augustine. 1937); 40, 
flexivaginalis (Jones, 1961); 41, hawkingi Chatterjee, Sen, and Bhattacharya, 1965; 42, himalayensis 
Sultana, 1962; 43, longicaudata (Sonin, 1966): 4+, periarterialis (Cabellero. 1948)*; 45, petrowi 
(Tschertkow, 1946)*; 46, quiscali (von Linstow, 1904) (from Robinson. pers. comm.); +7. robinsoni: 
48, sinensis Li, 1933; 49. singhi Ali. 1956: 50, skrjabini (Petrov and Tschertkow. 1947)*; 51, stant- 
chinskyi Gilbert,, 1932*; 52, striatospicula Hibler. 1964; 53, sultana Sonin, 1966: 54. thapari: Rasheed, 
1960; 55, travassosi. (Koroliowa, 1926)*. 
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Figs. 56-64. Splendidofilaria spp.: 56-57, S. sp. showing variations in double loop of vagina; 
58, S. sp., tail of female in Fig 57; 59, microfilaria of S. sp. in Figs. 56-57; 60, S. sp., vagina with 
open bend; 61, S. sp., tail of female in Fig. 60; 62, microfilaria of S. sp. in Fig. 60; 63, vagina 
(straight) of S. sp.; 64, microfilaria of S. sp. in Fig. 63. 

Big. 65. Microfilaria of Chandlerella robinsoni. 
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cular portion of the esophagus expanded 
into a distinct bulb-lke enlargement 
(Pigs. 7,8): 

C. chitwoodae (Fig. 37) and C. petrowwt 
(Fig. 45) have spicules that are slender 
and sickle-shaped and thereby differ dis- 
tinctly from C. robinsoni (Figs. 5, 6) 
amc GC.) Skrjabinr (ig. 50). 
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C. robinson has spicules that are defi- 
nitely pointed, no pre-, no peri-, but five 
pairs of postanal papillae and a_ tail 
154-231 long (Fig. 5). It thereby differs 
markedly from C. skrjabini with spicules 
somewhat truncated (Fig. 50), one pair 
pre-, one pair peri-, and two pairs of post- 
anal papillae, and a tail 73 long. 


Key to species of males of Chandlerella' 


1. Cuticle with bosses; esophagus not visibly divided; spicules broad, 
right with tip pointed, 60 long, left bluntly rounded, 50 long, 
one pair postanal papillae at tip of tail (Fig. 55) 


0400 ATE ERRNO eA 8) teach, MLE C. travassost (Koroliowa, 1926) 
Cuticle without bosses, esophagus visibly divided into muscular 
eird CUB Tel M Aa (0c WebSearch Oe EU nee hae ee Aare RZ 
2(1). Anterior end of muscular portion of esophagus expanded into dis- 
leet billbar stricta ical ats. bak 27b ie thal ae eee gee ce © 
Anterior end of muscular part of esophagus TOs jel lode eee ee ee 6 
ENO Pao PICS c1CK1C- Sia ped: eye ag tienen. aod lee, Caio eae 4 
Spicules not sickle-shaped ...................... ee rei tee Opin mo) 5 
4(3). Both spicules narrow throughout entire length, right 126 long, left 
90 long, one pair pre- and seven pairs postanal papillae; tail 68 
Ona esis (ah (egeee 5) Me a Ueto ne OAM an rere co cers C. petrowt (Tschertkow, 1946) 
Left spicule with tip expanded ventrally, 67-90 long, right nar- 
row distally, 67-128 long; four postanal papillae on one side 
and five on other side; tail 57- 68 lon Cicer ee | 
Bt tel serra BR ee A eed ek it ES eS chitwoodae Anderson, 1961 
5(3). Spicules somewhat truncated distally, right thickened medially, 68 
long, left fairly uniform in width, “86 long; tail 73 long; one 
pair peri- and two pairs postanal papillae; tail 73 long (Fig. 
OO ig i earthen C. skrjabini (Petrov and Tschertkow, {9+7) 
Spicules definitely pointed, somewhat sinular in Shape, right 75- 
90 long, left 55-75 long; no pre-, no peri-, but five pairs postanal 
papillae; tail 154-231 long (Figs. PU ru vaner netstat aes C. robinsoni n. sp. 
6(2). One or both spicules partially or distinctly truncated distally, some- 
times iovemed Or split distally: 2.-2ies 220s eee OM) ee 7 
Neither spicule truncated, notched, or split distally, but pointed 
Ole SG PIC Clit Go ete i be Manes a JIN died cee 5, ee 10 
7(6). Both spicules distinctly truncated, right 59-62 long, body about 
equal in width, left 68-70 long, large median and smialler dis- 
tal portions expanded ventrally; four pairs postanal papillae; 
tai —tesrone (lig, 38) geen ee C. columbae Sonin, 1966 
Only some spiculestrumeated, notched? ortspler distal ae... eee 8 
8(7). Left spicule truncated. 70 long, right with point set off by con- 
striction, 80 long; four pairs postanal papillae; tail 160 long 
GS Tee) A ee te eR ml te an aR C. apust Sonin, 1963 
One spicule notched or silane alGtal) yal... Bee eee. ee 5 
9(8). Left spicule straight, split distally, divided transversally. ito 


about equal anterior and posterior parts, 71 long, might with 

4Two species listed by Anderson and Freeman (1969) are not included in the key due to inadequate descriptions and the 
absence of figures. C. lienalis (Orloff, 1947) from grouse has pointed spicules. the right 150 long and the left 155; five 
pairs of postanal papillae; tail 120 long. C. shaldybini (Gubanoy, 1954) from cormorants has spicules that are 8+ long, 
divided into two parts and grooved; three pairs of preanal papillae; tail 8+ long. 
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rounded tip, body thick, 62 long; one pair pre- and seven pairs 

poSstanal payyillae petal 29) or omy 4) eee oe eee 

SRR a ee ee ly) 0 eee ee ae C. periarterialis (Cabellero, 1948) 
Left spicule with distinct notch in tip, bent sharply at about dis- 

tal third, broad basally, 72-81 long, right with median third 

thickened, tip rounded, 62-70 long, four pairs postanal papillae; 

tale? +O: ome (iie.2 50) emer eon ee es eee C. alii Sultana, 1962 


10(6). Body 25 mm or more long; left spicule bent sharply ventrad distally .. 11 
Body 20 mm or less in length; no preanal papillae (C. boser 
couplet: 24] -9-deleemam long \" yee. ..3.2../- 2 eee 1 


11(10). Spicules pomted, right 73-84 long, thinner than left, left 91-94 
long; four pairs pre- and three pairs postanal papillae; tail 70- 

SIG) aot esi @ Enea s] 6) aR emneec tence rea nina” eterna C. braziliensis Yeh, 1957 
Spicules robust, about equal in width throughout length, heavily 
chitinized on dorsal side, mght 64-95 long, ler, 75005" long: 
three to four pairs postanal papillae; tail 200-270 long (Fig. 


AO et. cee aerate... eee C. guiscali (von Linstow, 1904) 
(2 (10)2. Body less than’ 10 mm,.Jong -2.......8 22) eee ee (2 
Body sO aminivor more long”. .2ee....:.. ee 14 


13(12). Spicules pointed, sickle-shaped, both transversally striated through- 
out length, right with distal third thicker, 80-97 long, left slen- 
der, 58- 68 ‘long, five pairs postanal papillae; body 4-7 mm long; 
tail 61 lareye; MG ile, <6) Serene = C. striatospiculata Fibler, 1964 
Spicules smooth, robust, neither sickle-shaped nor acute distally, 
right 60, left 72; three pairs postanal papillae; body 6 mm 


long; tail 153 long CERIO? 645): sc) ee C. thapari Rasheed, 1960 
IEG mes picules distinctly -acute distally — Weiss. eee ee iTS) 
Spiculestrounded Gistally 1.2 ocsct ee 16 


15(14). Spicules narrow throughout length, right 119 long, left 78 long, 
Gaucelanarl |aemiuacertain’. tail SOmlong (Mice 5 1)) Seema 

one op eo: re C. stantchinskyi Gilbert, 1932 
Right spicule greatly thickened medially, 70-80 long, left not 
thickened medially, 70-80 long; four pairs postanal papillae; 

tale? Oe oro sia 39)) nr eee C. columbigallinae (Augustine, 1937) 


16(14). Tail 325-345 long; right spicule 56-59 long, left spicule 74-76 
long; three pairs postanal papillae (Fig. 43) 0.0. 
ee eee... emer Bie .. Bex C. longicaudata Sonin, 1966 


Tail not exceeding 300 long ANG Nd ARDS RN Sohne Ree Reed oo hi ee WA 
7to)=. vip olieach spremlentroad ly coir g) | ee ee 18 
Tip of at least one spicule somewhat pointed DUCMOG- acne mec 19 


18(17). Right spicule with prominent ventral toothhke projection im _ bas- 
al third, middle third widest, 60-62 long, left spicule more ro- 
bust, divided into three parts, without toothlike projection, 69- 
71 long; three pairs postanal papillae; tail 270-300 long (Fig. 
48 (aaa eae 0d Si ok eee OO aD On ov on her NRE te C. singhi Ali, 1956 
Spicules without toothlike projections, left the more strongly bent, 
79 long, right narrower, straighter, 72 long; four pairs postanal 
fajulac. tal S00 lomge)( Wig ..53 ee. ee C. sultana Sonin, 1966 


19(17). Right spicule with prominent midventral toothlike projection, 
the more slender, 50-60 long, left much broader, with ventral 
indentation separating two bulges; three pairs postanal papil- 


5Sultana (1962) reported four pairs of postanal papillae; right spicule 72 long, left 79; no illustrations. 
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lae; tail 200-230 long (Fig. 48) 
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ee 


Spletiss, MIMO MiOOtMke: PEOJCCHON ............-:-:-<--gmemve----lege--2---cueice oie: 20 
ZUC19) = Spicwlee sreith, Ton@atiditial garO0ves  .......2........ccc.cccceccceseneecscescoeceensneseeenees aH 
SLICES AGM ae ONE OTOL) ne EE 22 
21(20). Grooves on ventral side, right spicule with blunt tip, left point- 
ed and bent, sharply ventrad, both 70-90 long; three pairs post- 
amalspapiide: tame! tO-160 long (Pig. 39)) cn cleisn.ccik. 10s. 
css RE, - 0S eA ee C. boser (Chandler, 1924) 
Grooves on dorsal side, giving spicules bipartite appearance, right 
85-126 long, left 67-95 long; four pairs postanal papillae; tail 
On Comoro Hag 40) ce 2c eee nee- C. flexivaginalis (Jones, 1961) 
22(20). Spicules slender, right with obtuse angular bend on middorsal 


side, slightly expanded on mid ventral side, 90-100 long, left 
slender, sides nearly parallel, 80-90 long, three pairs postanal 
papillae; tail 190-210 long (Fig. 42) ... C. himalayensis Sultana, 1962 
Spicules robust, dissimilar, both broad except right, which has 
narrow neckhke proximal part, each with elongated internal 
thickened chitinous portion; right 54-60 long, left 62-70 long; 


four to five pairs postanal papillae; tail 180-220 long (Fig. 
7: i eee C. hawkingi Chatterjee, Sen, and Bhattacharya, 1965 
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